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GOLD IN THE COKTEHMINOUS UNITED STATES.' 
Pe rs pe ct ive of 19 86

by 
Edwin W. Tooker and Thomas L. Vercoutere

INTRODUCTION

Revived interest in gold mining beginning in the late 1970's, caused In 
part by unproved economic conditions and advances in the technology of metal 
recovery, has led to this expanded update and reevaluation of Daited States 
gold resources twenty-four years after the publication of Mineral 
Investigation Map MR-24, "Gold in the United States, exclusive of Alaska and 
Hawaii" (Koschmann and Bergeodahl, 1962). A free-carket systes for pricing 
gold in the world market, beginning in 197b (Anderson, 1982.), and the 
discovery of a new type of low grade deposit amenable to less costly surface 
bulk mining techniques have provided an expanded outlook for gold exploration 
and development in the conterminous United States (Shave and others, 1982). 
Consequently, we are reevaluating the location and magnitude of past 
production and of currently announced reserves as guides for the assessment 
and development of future gold resources. This map and accompanying table 1 
provide a review of the geographic distribution of gold in the conterminous 
United States in terms of its past and anticipated production, the types of 
gold deposits present, aod favorable old aod neu geologic environments. This 
report includes an explanation of the symbols and teras used.

Aa objective of the map is to show the size, principal types of deposits 
(table 2), and the geographic distribution of more than 550 producing gold 
mining districts in the conterminous United States, each of whose cumulative 
production exceeds 10,000 oz (troy). In addition to the magnitude of past 
production, the nap shows the major type of deposit within each district, 
whether gold is the primary commodity or a byproduct, and the location of the 
district within a broad continental structural framework.. An accompanying 
tabulation of localities (table 1), provides information about other types of 
gold deposits that may occur within a district and cumulative gold production 
from (1) the beginning of production ic a district until 1959, (2) through 
1981, as well as (3) information released by mining companies about tbe size 
of reserves. A second objective is to identify gold-bearing geologic terranes 
in the conterminous United States.

HISTORICAL TRENDS OF UNITED STATES GOLD PRODUCTION

Gold was one of the metals sought early in the settlement of tbe 
cooterainous United States, and the development of domestic gold production 
aod tbe major districts from which tiiat gold was produced are described in 
detail by Roschmsnn and Bergendahl (1968). The metal was reported to have 
been discovered a ad mined in pre-Revolutionary War times front veins and 
placers in southeastern United States, notably ia North Carolina (Bryson, 
1936). This region remained the major domestic source of production'until 
about 1850. Following discovery of easily mined and concentrated placer and 
lode deposits in California in the mid to late 1800's, tbe broad Cordilleran 
mountainous belt of western United States became the site for several lode and 
placer deposit "gold rushes". Placers, which were the chief sources of gold 
uatil about 1873, were gradually displaced as increased production from the 
lode mines was achieved. In spite of its ease of discovery and exploitation, 
as ultimate decline in placer mining in tbe conterminous United States 
occurred in part owing to the depletion oi conventional placer fields, but 
also because of environmental restrictions desigoed to prevent water pollution 
and silt at ion ic areas of expanding population. Production from the famous 
bonanza sources of gold, such as those at uoldfield, and Virginia City, 
Nevada, and Cripple Creek., Colorado, began in the 1890's and early 1900's. 
Tbe search for gold in the west also lead to the discovery of base metal and 
silver deposits from which gold was won es a byproduct.

Beginning in the early 1900's, improved mining and metallurgical 
technology permitted the recovery of dispersed fine-grained gold as a 
byproduct of some porphyry copper type deposits, and by 1945, more than 50 
percent of United States gold was produced from these deposits. In the early 
1960's, a previously unrecognized type of sediment- and volcanic-hosted gold 
deposit occurring as very fine-gralnad low-grade disseminations became e 
significant new source in the conterminous United States (looker, 1985). This 
type provides a low-cost extract able source of gold hesed on bulk mining by 
open pit and gold recovery by heap leaching methods. Several precious metal 
districts whose conventional types of deposits were considered mined-out now 
have been reopened as disseminated gold districts. A substantial number of 
new districts of this type also have been discovered in recent years and are 
still being found in the conterminous United States and elsewhere.

Gold has been produced in the United States from all but one of the major 
world types identified by Anderson (1982), as shown in figure 1. There is no
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Figura 1. Approximate rangd in or* grades and tonnages for the civs main 
typiia of major world gold depoaits.

known analog in the United States of the world's largest type of gold deposit, 
the Witwatersrand fossil (Precambrian) placers of South Africa. United States 
production of about 325 million ounces has been derived mainly from lode (50 
percent) and placer (35 percent) gold deposits and as a byproduct of base 
metal (mainly dispersed) ores (15 percent) according to Lucas (1985). This 
represents about 10.5 percent of a world production of 3.1 billion ounces, 40 
percent of which was from the Sand ores of South Africa. The avarage grade of 
United States deposits presently is about 0.1 oz per ton (Lucas, 1985), which 
reflects tbe contribution from tbe present major U.S. source of gold, tbe 
disseminated type of deposit (fig. 1).

Of the total United States production (Lucas, 1985), approximately 88 
percent was derived principally from Alaska and 6 western conterminous states 
(Fig. 2). Gold deposits and occurrences have been found or reported in all 
but 10 states 1 (looker and Johnson, 1980). The ten most productive districts 
and their main types of deposits in 1960 are compared (table 3) with the ten 
current (1982, 1983) top producers. Replacement of placer, lode, and 
dispersed deposits as the majnr producers by the disseminated deposits between 
1960, 1980', 1982, and 1983 represents a dramatic shift in the source of 
domestic gold production.
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Figure 2. Distribution of United States cumulative gold production (in 
million* of ounce*) through 1982 by (A) utate and (B) type of 
deposit,

The Homes take, South Dakota, and Bioghaa, Utah, districts have long- 
continued recorde of production; Carlin, Nevada, which appears in the 1980 
list, is one of tbe new disseminated type that was discovered in the vicinity 
of the "mined-out" Lynn'district. The Bomestake district, in operation for 
more than 100 years, accounts for nearly 10 percent of the total U.S. gold 
production. Tbe Binghan (West Mountain) district, Utah, has produced more 
than 19 million oz (5 percent) of U.S. gold during the past 70 years, mainly 
as a byproduct of porphyry copper mining. In 19 years the dissemLnated 
carbonate hosted gold district north of Carlin, ic Eureka Coucry, Nevada, has 
produced an estimated 2.9 Billion oz, 1 percent of total U.S. production. The 
announced gold resources of Round Mountain, Nevada, a volcanic-hosted 
disseminated deposit, alone are equivalent to more than 3 percent of U.S. 
production. In comparison, the quartz lode and associated placer districts of 
the ten-county Mother Lode region of the Sierra Nevada, foothills belt in 
California, which has been inactive until recently, have produced an 
estimeted 56.2 million oz, 18 percent of United States production.

GEOLOGIC ENVIRONMENTS FOR GOLD DEPOSITION

Geochemlcal abundance of gold

The average abundance of gold in the crust, as summarized by Simons and 
Prinr (1973), lies in the range of 0.003 to 0.004 pom (parts per million) or 
about 1 g (gram) per 300 metric tone. They also observed that gold is nore 
abundant in sedimentary than in igneous rocks, gold is more abundant in

1 Kansas, Louisiana, Mississippi, Florida, iCentucky, Ohio, Delamare, Rhode 
Island, Massachusetts, aod Hawaii.



Table 2.   Provisional classification of types 
accompanying nap and in Table 1.

oi deposits for use oc the

1. Quartz loot golc   Vein and shear rone deposits composed primarily of 
quartz, pyrite, and gold; lodes coomonly contain minor amount.* of 
suit ides.

2. Sold  bearing skanr   Irrefuler deposits as replacements or in small
ijractuies IE silicifiec lioe-bearicj silicate roc*., generally the result 
of contact metasomstic reconetitutloc of carbonate rock near granitic 
intrusives; gold may be the principal metal recovered or may be t 
by pr oduct .

3. Gold-bearing polynetellic veic and replacement   Fissure and bedded 
replacement deposits ic sedimentary or igneous rocks containing 
significant primary or byuroouct gold; deposits msy be cined also for 
atber precious met tit and Bulfide line rait.

4. Bosanze gold   Exceptionally ricb accumulations (ore snoots) of primary 
and seconcary enriched (oridized) gold ore, generally in volcanic ho*t 
rocks (nay be exceptionally enricnec quartz lodes, replacements, 
Btockworts, and breccia pipes).

5. Dispersed (porphyry) gold   Deposits of large volume but low- grade 
distributed in 6 netted zones, stock -worts, and Bubvolcanic porpcyry 
bodies; toe gold msy occur at a primary or byproduct metal.

6. Cole-oearicg volcaaogeaic passive. Bulfide   deposits formed jc localized 
irregular penecocf crmable concentrations, generally of submarine 
volcanogenic origin. Gold nay be tbe principal sietal recovered or HUT be 
£ byproduct of blpb-grade bast mct&I Biting.

7. Gole-bearing iron fcrasriop   Scrstabound stringers and fracture fillings 
mat contain local concentrations of pnasry or orrroouct gold in banded 
marine sedimentary and volcsniciastic rocks coataitiaj more tna= 
15 percent iron, and, cosmanly, abundant chert and fine  graineo quartz 
segregations.

Table 3. Ten lejading productive golc inning, districts in 1960, 1980, and 19S2 
and tbjeir main types of deposits (Ryac and McBreen, 1961; Lucas, 
1981, 1983, 1984]

£. Djg&eainated carbon End voica c-hosted gold Broadl* distributed lo
grace deposits of very fine grainec prims.ry gold formed as hydrotbermal 
replacements and fracture fillings, cosmnly in carbonate and volcanic 
rocks. Mercury, antimony, ami arsenic are cocaon gangue metals.

S. Cold placer Elurial, allavial and coilurial nodera and fossil local 
accumulations of gold resulting froa tbe erosion of otner rypes of 
deposits, and mechanical concentration of geld by stream or wave action.

10. S&prolite gold Secondary enricbet oeposits of gold localized in
decomposed soft clay-rick igneous or metaaorphic rock altered IE place by 
chemical weathering.

sandstone than ic other sedimentary rocks, and is more Bbundant in mafic than 
in felsic igneous rocks. Iron-rice meteorites, considered to represent 
subcrustal materials, contain more gold (G.fc7 to 1.3 pp«0 than litbospberic 
crusts! rocks. Gola deposits are mart comocnly associated wltb felsic than 
with mafic or ultraaafic rocks, and in siliceous or aluminous seaimentary 
metSBorpnic rocks in preference to carbonate rocks. Ore mined in large 
deposits (Bonestake, South Dakota; Garlic, Nevada.- average about 0.3 oz Au/ton 
UQ.3 g Au/t) which represents & concentration of 2,500 to 3,000 tiiaes average 
crusts! sbundanee. Finally, gold is resistant in tbe weathering environment, 
permitting formation of residual concentrations of it in ancient at well as 
modern placer deposits.

-., ;.' Comma! mineral occurrences of gold

Gold occurs mainly as tbe native metal alloyed with variable amounts of 
silver and other metals (Simons and Priuz, 1973; Tilling and others, 1973). 
Of the twenty-three minerals of gold listed by Boyle (1979), native gold and 
the tellurides are mast common. Ee elso documents the fact that minor and 
trace amounts of gold occur in a great variety of organic compounds and 
inorganic minerals.

Geologic: age of gold deposits

Tbe geologic ages for the formation of gold deposits in the conterminous 
united States are not fully documented, but Meyer's (19S5) survey of world 
deposits snows that deposition of gold was not continuous. Host of the 
sources of gold-bearing volcanogenic massive sulfides, veins in greenstones, 
and placers ic quartz-pebble conglomerates are of Arcbean age. Meyer (1985, 
p. i^26) ventures, "that more than 70 percent of the world's gold came from 
primary concentrations of Arcbean age." Mesozoic-Tertiary porphyry-related 
dispersed, epitheraal veils, strata-bound low-grade diBsesination, veins in 
greenstones, volcanogenic massive sulfioes, end relatec placers were deposited 
or redeposited after a hiatus of 1,700 aillion years following a break in 
deposition at about 2,000 m.y. lo contrast, ores such as those of copper, 
nickel, snc zinc were formed throughout geologic time.

Occurrence of gold deposits in crust-al terrenes

Deposition of gold seems to have occurred in geographically and 
geologically selective portions of the Earth's crust, voich, during its long 
history, has been modified by a number of interacting geologic processes. 
Tnese have produced individual geologic terranes of variable dimensions, some 
or parts of which became hosts for deposits of gold and (or) other metals. A 
terrace, as used here, following the definition by Beck and others (1980). is 
a fault-hounded crustsl block characterized by a distinctive stratigraphic and 
faunsj sequence and (ot) a structural-plutoaic history differing markedly froa 
those of its adjoining neighbors. Continental- and oceanic-derived crustal 
geologic domains, as considered here, are major crustal blocks that msy he 
distinctive or have been subdivided (Silbeiling and others, 1984) into 
discrete terranes. Many of these terrenes and blocks have been joined by 
accretion and (or) translation processes, but tbe manner of the joining 
process often ie uncertain, or is as yet unknown.

A central long-stable continental crust area, tbe craton, consists of 
several areally large as yet undivided terranes: Toe craton shield terrace is
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composed of an ecposed thick deformed sequence of Arcbean basement rocks that 
is surrounded liy a sediment-covered craton platform tcrrane, generally 
composed of Proterotoic basement and overlying Phanerozoic rocks (table 4a). 
Tb« Superior and Wyoming snieid terrsnes are overlain by, or juxtaposed with, 
lets deformed younger rooks of the Churchill, Southern, and Crenville platform 
terranes, and tbi' western and Appalachian cordilleran shelf terranes.

Peripheral terranes were added Co tba cratonal terranes daring 
Fnanerozoic time along the shelf edge of the platform by the accretion or 
trmislation of e:otlc or local mobile oceanic- and island-arc-, cretonal-, and 
mamtle- derived :rustal terranes (table 4B and AC). These accreted terranea, 
ae subdivided by Silherling and others (1984), are shown on the map. At 
present, those ai.ong the Pacific coast are better defined than those currently 
but tentatively identified by Williams and Batcher (1982), Zen (19E3), and 
Peper (written comrnun., 1983) along the Atlantic and Gulf of Mexico coasts.

Productive ieposits of gold seam to he concentrated somewhat selectively 
in a relatively restricted number of types of deposits «ithin a few cratonal 
and accreted ttrranes or along preferred terrane boundaries. He note a 
strong correlation of gold occurrences in specific eccreted west coast 
terrsnes. which have bad a relatively simple geologic history. The cratonal 
terranes, which have undergone a much longer more complex history, have not 
yet been subdivided in comparable detail.

A number of preliminary attempts have been made to identify the most 
favorable host :erranes for gold deposits (Wolfhard and Hey. 1976; Noble. 
1976; Guild, 197i. 1981; Tooker, 1979; looker and Johnson, 1980; Albers, 1981. 
1983; and Eaton, 1984), but neither the full range of types of deposits was 
considered nor wsre the host terrane boundaries established. We are now at an 
intermediate stage, able to identify favorable gold-healing host terranes, 
where an optimum level of arosion permits, and to observe rough alignments of 
gold districts that seea to follow the regional structural grain of terranes, 
in aome cases, and to cross the structural grain of terranes in other areas. 
Asbley (written common., 1985) points'out that isotopic dating of deposits, 
although incomplete, clearly indicates that most deposits in major gold 
regions (e.g. Mother Lode, California, and Northern Nevada} are post- 
accretionary- Therefore, the significance of gold occurrence in some 
aeeretionary terranes (e.g. Foothills terrane} is not yet fully understood.

DESCRIPTION OF FEATURES SHOWN ON THE MAP AND TABLE OF LOCALITIES

The gold resource map and accompanying table of localities (table 1}, at 
the end of this report, represents the current status of information about the 
amounts of gold produced in excess of 10,000 oz from districts within the 
conterminous Dulled States, and the principal known future reserves and (or) 
resources of gold, in the geologic context of their host geologic terrenes. 
He have adopted a number of reporting conventions because the data for gold 
are published in several ways and otherwise are difficult to compare. 
Production data shown are at best estimates of magnitude; much of the vary 
early production often was not recorded, and more recently, production data 
an combined as composite district or counry deta. Production data also have



Table 4.   Presently identified cratonal (A), accreted western (B), and LZ 
accreted eastern (C) tectonostratigraphic terranes of the 
conterminous United States I Terraces containing gold districts are 
in italics] MB

A.  Cratonal terranes of the North America plate (King, 1976; Sayley and 
Muehlberger, 1968; and Sims (1986)) ME

AMI 

CB 

CP

CH1

GR 

SO

SO

wt

1984)

AC 

BA

BL

BE*

BY 

CAB

CD 

CE 

<X 

CTS

CZ 

EC 

El

FH

PJ

FR

GC 

HF 

HG

ISA  

JH

Name of Terrane Host rock type

Appalachian (platform shelf) Continental basement 
niogeocline overlain by 
Phaneroroic sedinents. DBA

Chur chill (platform) Proteroroic continental NSI 
metasedimentary and 
intrusive. 

GF 
Colorado Plateau (platform) Moderately defomed

Cordilleran (platfora

Grenville (platform}

Superior (shield) 

Wyoming (shield)

Naiae of terrane

Applegate 

Baker 

Bucks Lake

Baldy 

Caborca

Condrey Mountain

General

Cortes

Cenozoic cover areas 

Elder Creek

Fort Jones

Feather River

Golconda

Bayfort 

High Sierrs-Coddard

Idaho batbolith

Jackson

continental basement _  
overlain by Phaoeroroic   
sediments.

shelf) Continental Proteroroic **^ 
sediments and intrusions 
overlain by Phanerozoic ^^ 
sedinents and Tertiary ^° 
intrusive rocks.

Proteroroic co tine tal OWH

ae tasediaents

Proteroioic continental "** 
sediments, Phaneroroic cover

Archean continental defomed 
crust.

Archean continental 
netasedinencs, deformed. "

oast Margin (Silberling and others,
SBA

Host rock type SCB

Metasediaents and volcanics 

Oceanic ae tasediaents and melange

Oceeoic aetasediments and ** 
metavoicanics

Ocean basin and island arc Sa 
sedaments and volumes

Oceanic aetraeediments, basalt ^

Continental baseaent overlain by
aiogeoclinfd sediaents

Metararpnosed oceanic, sediments, ^ 
greens chist

"Oceanic sediaents, tectonic 
melange 

WPH

Terrigenous elastic and carbooaCe 
aedioentary rocks

Continental baseneat, UPD 
niogeoclinal sediaents

Oceanic crust, ophiolite

Island arc volcanics and 
sedi»ents ^

Oceanic aetasediaents. ophiolite. 
and volonics

Oceanic metavolcanic, sediments

Oceanic aetavolcanlca, 
ultramaf ica , and ophinlite

Deep oceanic sediments; 
al lo ch t bonou 6

Oceanic volcaniclastic sediments, 
 volcanic arc, melange

Oceanic sediaents aud 
ae tavo Icanics

Cranicic plutons 

Oceanic, volcanogenic arc,

Lopez 

Marble Mountain

Merced River

northern betholith 

Korthern Sierra

Olds Ferry

Ouesoellia1   
undifierentiated

Quesoellia, Barper 
Ranch subcerraae

Ouesoellia   
Okanagan subterrane

Owens 

Roaring Creek

Roberts

Olney Pass 

Sierra batholiths

Soutbern Calif.
batholith

San Juan

Skagit 

Saloon River

Siletz 

Tujunga

Trinity

Walloua

Walker Lake, Pine Nut
subterrane

Walker Lake. Paradise

Western Klamach, Rogue
Vallev subterrane

Western Klamatb, Soith
Elver subterrane

Treka

Grayvacke, argillite, flysch, 
chert sediaents, volcanics

Oceanic siliceous netasediaents 
and aelaqge

Oceanic clastic aetasediaents, 
plutons

Oceanic clastic and volcanogenic 
sediaents

Granitic pluton

Oceanic torttdite sediaent, arc 
merine volcanics

Submarine volcanics and 
volcaniclastica. Haws tone

Marine greenstone, 
volcaniclastic and aetasediaents

Pelitic sediaents, limestone 
and volcanics

ultramaf ics

Metamorphosed shelf sediments, 
plutons

Continental aetasediaents and 
ultram&fics

Siliceous deep marine to 
noaoarine overlap assemblage, 
allocbthonous

Melange marine greenstone, 
pillow lava, basalt, limestone

Granitic plutons 

Granitic plutons

Deformed oceanic metasediment and 
melange

Hetaclastic and vclcanics of 
oceanic origin

Oceanic yo3canics, oetavolcanics, 
cigaatites

Oceanic volcanics and turbidites

Frecaabrian metaplutcTiic and 
aetaseaineac.3

Oceanic volcanics, ophiolite

Oceanic plateau and island-arc 
volcanics

Sasinal marine rolcanics, and . 
volcaniclastic and carbonate 
sediments

Cabonate, siliciclascic, and 
volcaniclastic sediments and 
andesitic volcanics and 
volcanogenic sediments; in part 
allochtbonous

Oceanic ophiolitic overlain by 
island'arc allocbthon

Allochthonous ophiolite and 
marginal basin sedimentary rocks

Oceanic clastic sediaents, 
al loch cho nous

Jungo Oceanic turbidites, terrigenous 
elastics



C. Accreted terrenes along the Atlantic and Gulf of Mexico Coasts (Williams 
and Hatcher, 1982; J. E. Feper, written commun., 1983; Zen, 1983)

Terrane Crustal rocks

Froterozoic sedimentary and 
volcanic platform rocks, 
undeformed, weakly metamorphosed, 
cut by Precambrian intrusives, 
overlying Paleozoic oceanic 
island-arc volcanics and 
sediaents related to subduction

Predominant mafic volcanic rocks 
cat by grantic pluton (500 m.y.) 
overlain by Paleozoic sedimentary 
and volcanic rock of island-arc 
affinity

Continental baseaent overlain by 
clastic volcanic rock and shale, 
intense metaaorphlim and 
deformation, not part of original 
North American craton

Proteroroic metamorphosed 
Grenvillian baseaent aay or aay 
not be part of North American 
craton

Mainly Proterozoic early 
Paleozoic aetaclzstics on 
Grenvilliaa baseaent 
aetsaorpbosed, intense, deformed 
mafic bodies, ophiolltic?

Table li. Cccparison of size classes in ounces anc" graes

Cij

been reported in a mincer of ways: As dollar values; in troy ounces (oz); in 
grams (g); in ounces per short ton (ton) or in grans per Tonne (t) of ore. We 
have converted these to a single unit, the oz. The dollar value per oz. has 
varied over tiae (table 5), producing added uncertainty for such conversion.

Table 5. Dollar values for gold free P92 to toe present (Andersen, 1982; 

Engineering and Mining Journal, 1984]

tears

1792-1834
1&3 5-1661
I86i-187fl
1S79-1933
1934-1970
19 7.1 -Present

Value per ounce (troy)

S19.38
$20.67

Greenbscx free market era
S20.67
S35.0C

Variable, free market pricing

Remarks

Hint Act fixed Ag/Au ratio 15:1
Fixed Ag/Au ratios changed to 16:1

Prt Civil KCT value reestablished
based on current valne of dollar
Dollar per ounce "floats', eg.
J4arct I960 S850/C1,
August 1961 S43i/0i, and
August !964 342-35i/or

Because early records often are incomplete and more recent data aey 
reaain proprietary, tbe production data should be regarded at best as only 
minimum values and subject to revision. Data for tbe production from 
individual mining districts for the period between 1960 and 1981 has, in most 
casec, not been distributed in Bureau of Mines publications, and is 
consolidated as a county or state value. In some cases theae deta were 
fc-lttiheld to protect proprietary interests. Ve have aade what are believed to 

Jjisc/jreescnable allocations of tbese lumped values where published information 
elsewhere provides sufficient clues; sucb estimates are clearly identified in 
rbe table. We judge that, on tbe whole, tbese data of variable accuracy 
reflect reasonable orders of magnitude. While estimates of the sizes of 
unmined new fine-grained disseminated gold deposits, obtained from published 
resource data, are incomplete and of varying accuracy (Eillaan and others, 
1984), they undoubtedly are indicative of the order of magnitude of potential 
future production in the United States.

Map features

District location and main type of deposit. Productive gold district 
are located by numbered spot symbols placec at the approximate center of 
district, which of tec is composed of more than one mine. Kaaes of the maj 
districts appear on tbe map. A number of tbe larger new deposits are no 
located in recognized or established mining districts. Consequently, we bav 
adopted tbe strategy of using tbe deposit name for its district identity until 
sucb time as a formal district name is established. In a few special cases 
newly recognized districts, aaialy of tbe disseminated type, are located toe 
close to old districts to separate then: on the map. Vie have resorted to using 
the existing number with an a, b, c designation for the new district or 
cubdistrict. In addition, a few of the presently subeconooic but anticipated 
future large byproduct gold districts have been included to indicate 
pereissive future directions-, for production of gold. Tbe shape of tbe symbol 
indicates the main productive type of deposit in tbe original district; less 
productive types of deposits in those districts where more than one type was 
sined are indicated in table 1. Where tbe type of reserve gold exceeds past 
production from another type, the symbol of the reserve type is shown on tbe 
map. Its size represents production 1*|p reserves. Where the type of reserve 
is equal to or less than that of production, tbe original symbol is retained, 
and the district number is underlined on tbe map.

District size classes. Three size classes are shove by appropriately- 
siied icynbols on the map: (1) aore than 10,000 oz (troy ounces) up tc 99,999 
oz; (1) 100,000 oz up to 990,999 oz; ana (3) 1,000,000 (one Billion) oz or 
more. Corresponding values is grams are compared in table 6.

Bjain type of district prediction. A solid symbol indicates that gold was 
the principal aetal sought. Ac opes symbol indicates that gold was produced 
ae a byproduct.

Ounces (trc Grant

10.00C - 9?.995 312.000 - 3,1 05,999

2 100,000 - 999,999 3,110,000 - 31,099,999

3 1.000.000 or more 3.,10C,000 or sore

Type of deposit in districts. Tbe main type of deposit ir. e gold 
district shown On the map is one of 10 provisional geologic types listec in 
talkie 2: (1) quartz lode gold: <2) gold-bearing skarn; {3.v pole-bearing 
polymetallic ve}n and (or) repieceaent; (4) bonanza gold; (i) dispersed 
(.porphyry) gold-j (6) golc-beannf vulcanogenic messive svOfide; (7) gold- 
bearing iron formation; (£y caroonate- and volcanic-hosted disseminated gold; 
(9) gold placix; and (10) seprolite gold deposits. Tot geologic 
characteristics jf these types, oescribee in table 2, often overlap within a 
district, and a :.arge district, such as Einfhan, Utah, my be composed of more 
that, one type as indicated in table 1. We recognize that our classification 
of the types of deposits is imperfect anc needs revision: Tbe class 5 deposit 
type has become unwieldy large and lacking in discrimination: an epitbermal 
type needs to be identified; the overlap of types in cocpiex districts should 
be clearly indicited: and some specialized types are not represented at all. 
Nevertheless, this classification provides a simple first cut that we hope ic 
useful, but will be improved.

Geologic terraoes.' The msjor cratonal and accreted terranes identified 
thus far, together with tneir principal geologic attributes, are listed in 
table 4A-C. Those terranes tnst have produced gold are showr. it italics. 
Further identification or subdivision of terranes, particularly cratonal 
Lerranes, remains to be done.

Locality index table features

State, county, and district localities. The mejor productive districts 
(or in some cases localities of potential future production) of states are 
numbered on tbe map consecutively by alphabetical order of counties within 
each state: The modern district or locality naae is used; former designations 
are in parenthesis.

District production and reserves. -The best known cumulative district
production data <vailable to us are listed from a district's beginning to 1960 
end thence to 19 i2, respectively. Record-keeping in the eatly days was poor, 
records often loiit, and county boundaries changed. The district, county, and 
state data from J961 to 1982 sometimes are incomplete because of tbe necessity 
to protect projrietary interests. Reserve data in italics on cable 1 
undoubtedly are conservative, where reported, as well as incomplete, if not 
reported. In most cases the sum of the production from individual districts 
in column 2 (beginning to 1959) of table 1 is less than tbe total reported for 
the county and state. Presumably the difference mainly represents that 
portion of production froa tbe smaller (<10,000 oz) districts, which are not 
included in thii: report. In column 3 (to 1981) of table 1, the sum of 
district production is also generally less than tbe total reported or 
estimated for the county. This difference is due, in part, to oar inability 
to apportion the undistributed portion of production of active, (a), 
districts, as veil as accounting for districts (or deposits) having only a 
small (CIO,COO oz) production.

District production data free Arizona, reported by tbe Arizona bureau of 
Geology and Mineral Technology (Keith and others, 1S83) consistently differ 
fro* those-of tlie B.S. Geological Serve? (Koschmann and Bergendahl, 1962), 
D.E. Bureau of tines, and other indicated sources. This is due lit part to 
different method; of describing Arizona mining districts and tbe number of 
mines included, deallocations made owing to changes in county boundaries, as 
veil as in estimates of early, poorly documented production. Where the 
difference is significant, we indicate the ABGMT data in footnotes. In a 
number of cases i:beir data fill gaps that occur in D.S. Bureau of Mines post- 
1960 data. The Bureau of Minee cumulative production for Arizona through 
1981, shown in tible 1, exceeds toe ABGKT production totals (Keith and others, 
1983) for tbe sane period by about 17 percent.

Ranges of roes of deposits in a district. Hany districts have recorded 
production from I everal discrete types of deposits, which have been identified 
in table 1; only the most productive type is shown on the mep. Production of 
gold as the primery material sought i» shown by en "X'; byproduct gold 
production is sb>wn by a "4", and minor production of a rypa is shown by a 
symbol in parentheses. A query aay follow a symbol where there is come 
uncertainty as to tbe type indicated. The symbol ic in italics for those 
cakes where a reiarve of gold of the type shown is reported in * district. An 
"0" indicates thit an unevaluated resource of tbe cmaoodity has been reported.

Sources of < at a. The main sources of data, in addition to Koscbmann and 
Betse'naahl (196$ and the D.S. Bureau of Mines Mineral Yearbook compilations 
for 1961-1981 , include the aeries of Senate Interior and Insular Affairs 
Committee State resources reports for most western states , the C.S. 
Geological Survey MESS (Mineral Resource Data System) computer files, the gold 
commodity specialist's files, and an extensive scientific and technical 
collection of published data listed in "references cited". ,

We are gratiful that the map and state tabulations have been reviewed and 
updated in some cases. We thank tbe following state Geologists and (or) 
 embers of their staff for their assistance: E. A. hancini, State Geologist, 
and It. F. Rheams, Geological Survey of Alabama; L. D. Fellows, State 
Geologist, and J. V. Welty, Arizona Bureau of Geology and Mineral Technology; 
J. I. Devis, Static Geologist, and T. F. Anderson, California Division of Mines 
and Geology; J. H. told, State Geologist, Colorado Geological Survey; W. B. 
Mcleaore, State (eologist, Georgia Geological Survey; £. E. Bennett Associate 
Director, Idaho lureao of Mines and Geology; Walter Anderson, State Geologist 
and Carolyn LePage, Maine Geological Survey; i. T. Segall, State Geologist, 
Michigan Geological Survey Division, Department of Natural Resources; Henry

J Eyan and McBriien 1961, 1962; Eyan and Tucker 1963; Eyan 1964, 1965, 1966, 
1968, 1969; Anonj-aous 1967; Hoyt 1971, 1972; West 1973, 1974, 1975, 1976, 
1977; West and Butterman 1978; Butterman 1980a, 1980b; and Lucas 1981, 1982, 
1983.

3Staff, D. S. (teol. Survey (1960), Bergendahl (1964«, 1964h, 1964c, 1965, 
19*8), Clark (19d6), MacLsren and others (1966), Weissenborn (1968), Moore 
(1969), Brooks aid Eanp (1969), Anderson (1973), Norton and Redden (1975), 
and Button and Print (1976).



McClernan, Acting Director, Montana Bureau of Mines and Geology; J. E. 
Schilling, State Geologise, and R. B. Jones and B. F. Bonhaa, Jr., Nevada 
Bureau of Mines and Geology; F. E. Kottlowski, Director, and S.. H. North and 
V. T. McLemore, Sew Mexico Bureau of Mines and Mineral Resources; S. G. 
Conrad, Director, North Carolina Division of Land Resources, Department of 
Natural Resources and Community Development; D. A. Hull, Scate Geologist, and 
J. 0. Beau lieu, and Len Ramp, Oregon Department of Geology and Mineral 
Indus cries; A. A. Socolow, State Geologist, Pennslvania Bureau of Topographic 
and Geologic Survey; N. K. Olson, State Geologist, and A. H., Haybin III, 
South Carolina Geological Survey; M. J. Tipton, State Geologist, South Dakota 
Geological Survey; E. T. Luther, Acting State Geologist, Tenneasee Department 
of Conservation, Division of Geology; Genevieve Atvood, Director, and Michael 
Shubat, Dtab Geological and Mineral Survey; R. C. Milici, State Geologist, and 
F. C. Sweet, Virginia Department of Mines, Minerals, and Energy; Raymond 
Lasmanis, State Geologist, Washington Division of Geology and Earth Resources; 
M. E. Ostrom, State Geologist, and T. J. Evans, Wisconsin Geological and 
National History Survey; and G. B. Glass, State Geologist, and W. D. Hansel 
(1980), Deputy Director, Geological Survey of Wyoming.

DISTRIBUTI08 OF PRODUCTIVE GOLD DISTRICTS IK THE CONTERMINOUS UNITED STATES

Of 566 productive mining districts 010,000 oz) shown on Table 1, more 
than 75 percent of production has been from five western states (Table T). 
There have been only 32 new districts added since 1981, six of which are now 
still considered subeconomic by earlier criteria, but have large low-grade 
tonnages containing disseminated gold. Production between 1959, when the 
Koschmann and Bergendabl (1968) survey was made, and 1981 has increased by 
28.6 million ounces. Eighty-nine percent of it c-«i»» from South Dakota, Utah, 
Nevada, and Arizona, mainly as primary production from iron formation type 
deposits and as the byproduct of dispersed copper. In fact it was not until 
after 1971, when the price of gold was deregulated (Table 5), that primary 
gold once again became a worthwhile commodity to mine extensively in the 
Dnited States. However, in the post-1979 period, when gold rose above S800 
per ounce and when the viability of the bulk ainable deposits was recognized, 
particularly in Nevada, California, Arizona, Montana, and Idaho (Table 8), the 
indicated and ioferred reserves in conterminous United States had augmented 
cumulative production to 1981 by an additional 34 percent. As long as the 
price of gold remains above $300 per ounce, according to Metals Week (1985, v. 
56, no. 3, p. 7), the probability is that reserves in the present districts 
and additional discoveries of disseminated rype deposits will continue to keep 
pace with production and (or) increase.

Table 7.   Ranking

States

California 
Colorado
South Quota
Nevada
Utah
Montana
Arizona
Idaho
Oregon
Washington
New Mexico
Sorth Carolina
Georgia
Virginia
Wyoming
Alabama
Pennsylvania
Michigan
Tennesee

of gold producing states

Cumulative gold 
production to 1981 
(millions of ounces)

106.4 
42.7
37.8
33.2
22.4
20.8
15.2
10.6
5.8
2.8
2.4
1.3
0.9
0.2
0.08
0.05
0.04
0.03
0.02

302.8

through 1981 based on table 1

Percent of 
total 
production

35.0 
14.0
12.5
10.9
7.4
6.9
5.0
3.5
1.9
0.9
0.9
0.4
0.3
0.1
0.03
0.02
0.01
0.009
0.006

99.7

Table 8. Comparison of anticipated state and national increases in gold 

reserves besed on past production and reserves.

States

Nevada
California
Arizona
Montana
Idaho
Dtah
Colorado
South Dakota
Was hiagton
New Mexico
Oregon

Conterminous

Post 1981

indicated/ infered

reserves

(thousand oz)

59.3 
12.3
10.0
7.1
4.5
2.5
2.0
1.8
1.8
0.8
0.8

U.S. 102.9

Percent increase

of State's gold

reserves over past

production

179.0 
11.0
68.0
34.0
42.0
11.0
5.0
4.8

64.0
31.0
14.0

  

Percent increase

of Nation's gold

reserves over past

production

20.0 
4.0
3.4
2.3
1.4
0.8
0.7
0.6
0.6
0.3
0.3

34.4

DISTRIBUTION OF PRODUCTIVE GOLD DISTRICTS IK THE CRDSIAL TERRAHES 
OF THE COKTERMZNODS IKITEC STATES

Seven major terrane groups are identified as comprising the area of the 
conterminous Dnited States: (1) Craton shields; (2) crston platforms; (3-4) 
western and Appalachian craton shelves; (5-6) Pacific and Atlantic accreted 
cordiilera; and (7) Atlantic-Gulf of Mexico coastal plains and continectal 
shelves. The cratonal terranes contain about 45 percent of the productive 
districts, the Pacific accreted terranes about 50 percent and the Ar.lact.ic 
terranes 5 percent. The distribution of the maia deposit types in districts in 
cratonal terranes, summarized in Table S, shows that polyoetallic vein and 
replacement, placer, quartz lodes, and disseminated deposits comprise more 
than 90 percent. The aain characteristic feature of the terrane groups as 
hosts for gold districts are briefly summarized in the following sections.

Table 9. Distribution of deposit types in cratonal 
tarrmne districts

Types of daposits

Polyaetalllc vein

Percent

......... 0.4

Total....   ....    ............ 100.3

Cratonal shield terranes

The oldest Archean rocks of the conterminous United States underlie the' 
Superior terrane, a thick sequence of highly deformed metavolcanic, 
metasedimentary, and intrusive granitic plutonic rocks overlain by younger 
Precambrian quartzite, iron formation, slate, and continental volcanic and 
sedimentary rocks (King, 1976; Harrison and Peterman, 1984). These are a part 
of the Canadian Shield of the North American craton. Two Archean 
tectonostratigraphic terranes (not shown) recantly have been recognized in 
these rocks in the Great Lakes region (Sins, 1985). A greenstone-granite 
(about 2700 Ha) terrane and a gneiss (3550-2600 Ma) terrane, which were joined 
in Late Archean time are partly covered by a continental margin miogeoclinal 
sequence of Early Proterozoic (about 2,000-1900 Ha) age. The gneiss terrane 
does not host mineral deposits, but the greenstone-granite t errant host? 
mineral deposits in Canada.

Archean rocks centered in the Cordilleran region in Wyoming (about 2,900- 
2,000 Ma) are considered by King (1976) to be an extension of the Superior 
terrane. The Wyoming rocks consist of a thick sequence of pelitic sediments 
and minor volcanics that have been metaoorpbosed ta gneiss and asphibolite, 
and intruded by later granite plutons and diabase dikes. They are mantled by 
younger Precambrian metasedimentary and plutonic, and locally, by Phaaerozoic 
sedinanrs and volcanic rocks.

In contrast to shield areas in Canada, which contain many gold districts 
(Boyle, 1979), no productive gold districts have been developed in the 
Superior terrane in the Dnited States. However, there is a large subecooomic 
byproduct disseminated gold potential in the Duluto Caaplex of Minnesota 
(Watson and others, 1981). The Wyoming terrane contains 2.5 percent of the 
cratonal districts in only a few small-sized quartz lode and polymetallic vein 
or replacement types in which gold is present mainly as a byproduct. 
Scattered small-size disseminated, dispersed, and placer type districts are 
also present in the Wyoming terrane, generally near its margins. There is a 
potentially large source of byproduct gold in the Stillwater Complex of 
Montana (Conn, 1979).

Cratonal platfora terranes

The shields are rimaed by craton platform rock terranes consisting 
generally of less deformed and metamorphosed Proterozaic hesement and 
overlying mostly unBetanorpbosed Phanerozoic rock sequences. The emplacement 
of these terranes against the shields by accretion or some other process is 
not well understood. The Wyoming terrane borders locally parallel two large 
shear zones whose deep-reaching structures may account for intercepting the 
source gold of many deposits that occur in or near these zones. The Mullen 
Creek-Nash Fork shear zone (King, 1976) lies along the southern boundary of 
the Wyoming shield, and the Trans Challis-Great Falls shear zone or lineament 
(Bennett, 1984) flanks the northern border.

The platform terranes include the Churchill to the north and west, the 
Southern and Grenville belt terranes to the south and east, and the Colorado 
Plateau terrane on the southwest. Together these terranes contain about 56 
percent of the productive cratonal gold districts. Most of the remaining 
cratonal districts are in the craton shelf terrane.

The Churchill terrane includes those regions generally east of the 
western craton shelf terrane, between and northwest of the Superior and 
Wyoming shield terranes. The terrane consists of moderately deformed and 
metamorphosed clastic and argillite sedimentary rocks in Montana, and 
metasedimeats, iron formation, and intrusive granite plutons in the Black 
Hills, South Dakota; both are overlain by Fhanerozoic sedimentary and volcanic 
sequences.

About 6 percent of the cratonal districts, including some of the larger 
productive districts, occur in the Churchill terrane, concentrated in two 
areas: (1) a northeast-trending zone in central Montana, which contains 
polymetallic, dispersed, disseminated, and placer deposits, and appears to 
extend northeast from a broad zone that includes the Idaho batbolitb and 
adjoining western craton shelf terranes; and (2) the Black Hills of South 
Dakota, which contain iron formation as well as polymetallic vein and 
replacement, quartz lode, disseminated, and placer deposits.



Tbe Southern platform terrene includes about 44 percent of cratonal 
districts mainly in a highly mineralized area ID the Southern Rock; Mountains 
irons Wyoming to Kev Mexico, as sell as the areas lying between the western 
craton shelf terrane and Colorado Plateau in Utah and Arizona. Folded and 
faulted Proterozoic baaement volcanogenlc, clastic, and shaiy sediments, 
netanorp hosed to gneiss and amphibolite., and intruded by granitic rocks, are 
overlain by Phanerozoic sediments and volcanic rocks. Tne major concentration 
of gold districts in the Southern terrene lies along the Precanbriac shear 
zone that hosts the Colorado mineral belt. Main production, largely of 
byproduct gold, cam from polymet&llic vein end replacement deposits; lesaer 
production came from disseminated and dispersed deposits, Quartz looes, and 
places. The mineral belt extends into the San Juan volcanic field of 
Colorado on the margin of the Colorado Plateau, wuicfe contains bonanza, 
disseainated, anz quartz lode deposits. Districts in Arizona and Kev Mexico, 
which flank the Plateau, are grouped into distinct clusters; those in t»ev 
Mexico generally lie along the Rio Grande rift zone. Tne deposit types in 
these districts, in which gold is recovered most}? as £ byproduct, include 
polvmetallic vein and replacement, massive sulfide, quartz lode vein, 
dispersed, and placer deposits.

Two terrenes of Proterozoic age (not shown) have recently been recognized 
by Sims (1985) in the southern platfont terrane ic the Great Lakes region. An 
early Proterozoic (about 1900-J8Dr Ma) oceanic-arc assemblage the Wisconsin 
magmatic terr&ae which lacks an Arcnean basement, contains massive sulfide 
rype deposits and was accreted tc, the Superior tertsne about (J85C Ha). Tbe 
M-ddle Proterozoic (about 1,100 Ma) midcontinent rift systea was initiated and 
aborted before crustal separation was achieved. Tbe terrane produced thereby 
contains deposits associated with magmas ascending froa the mantle such as the 
gabbro hos ted Cu-Ki in the Ihiiuth Complex, waich, as we noted earlier, also 
contains a large subeconooic byproduct gold resource. For the aost part ic 
the Southern platform terrane, only Email districts (i.e. Ropes sane, 
Michigan) were productive or have a primary resource potential; a number of 
potential byproduct sources of gold occur in massive sulfide end dispersed 
occurrences in Wisconsin.

The C-retnrille terrane, which overlaps and flanks the Southern terrant, 
contains no productive gold districts ic the United States, although in Canada 
this terrane contains many productive deposits (Boyle, 197S).

The central part of the Colorado Plateau terrane is virtually devoit cf 
gold-producing districts; the 6 percent of cratonal districts in the Plateau 
are scattered around the margin, generally as extensions of zones in adjoining 
cratonal regions. Fclymetallic veic and replacement deposits predominate in 
the southwest extension of the Colorado Mineral belt. Quartz lode, dispersed 
and disseminated types are minor.

Western Cordilleras craton shelf

Toe CordiHeran ndogeoclinai shelf along the west edge of the cratoa 
extends in a broad belt from Idaho and westerr Montana, south througr, western­ 
most Wyosing, wustem Utah, and eastern !»evada, to southeastern California. 
Tbe belt contains more than 40 percent of the cratonal gold districts. The 
ilisrributioc of male deposit types ic tnese districts, table 10, shows that

table 10. Distribution of deposit types in the weatem 
Cordillera cratonal aoelf

Types of deposit*

Polvmetallic vela

Percent

1 Q A

1.0

Total.     ....   .         .......... 100.0

the polymetallic vein and replacement oeposits comprise more than hali. 
Placer, disseminated, quartz lode, dispersed, skara, and bonanza deposits are 
also represented.

Tne Idaho batholitb and Cenozoic volcanic cower bound the western margin 
of the shelf at its northern end. Thrust fault blocks composed of oceanic 
cru«tal root* overlap the ahelf through central Nevada. The Sierra Hevsda and 
southern California batholiths form a western edge at the Bouthern end of tie 
terrane beli. The eastern Bhelf margin i» approximately the eastern border of 
the foreland of the Sevier thrust belt, vhich has telescoped the late 
Precambrian and Phanerozoic strata of the shelf miogeocline against the craton 
platform end shield terraces. Where exposed, the basement Precambrian rocks 
are Proterozoic in age. Phanerozoic rocks include clastic, carbonate, and 
argillaceous sediments, volcanic flows, and intrusive granitic plutons 
(Stewart and Poole, 1974; Roberts and others, 1965).

Gold districts in the shelf terrane in northern Idaho aod northwestern 
Montana occur in: (1) A diffuse group of email and nedium-siied byproduct 
polvmetallic vein and replacement districts, primary quartz lode, and placer 
distrieta, (2) a cluster of placer districts near the northwest border of the 
Idaho batbolith, and (3) a very broad sone of small' to large districts in a 
belt from Boise, Idaho, to Butte and Helena, Montana. As noted earlier this 
generally linear belt roughly parallels the boundary of the Churchill platform 
and Wyoming terrenes. The Snake River placers, in aggregate, have been very 
productive, but this aree of Cenozoic volcanic cover is without lode type 
districts, and neighboring cratonal terranes are the presumed sources.

The southern part of the western shelf terrane conteins fewer deposits, 
but includes a number of major gold-producing districts. Two broad but 
diffuse east-nortbeast-trending zones ere defined here: (1) A trend froa 
BinghSB-Tintic region, Dtah, through Ely, Hevada, which parallels the Corter- 
Dnita Trend (looker, 1971), and (2). a trend from Marysvale, Dtah through 
Pioche, Nevada. Both zones head generally across the structural grain of the 
miogeoclinal rocks and Great Basin structures, but are associated with bells

of Mesozoic and Cenozoic intrusive and extrusive rocks (looter, 1971). Tbe 
western ends of these zones merge with those of the adjoining north-northeast 
trending accreted terrenes in central Nevada.

Appalachian Cordilleran craton shelf

The Appalachian shelf terrane is a narrow belt of folded end thrust 
faulted geosynclinal rocks extending fro» Canada to Alabama.. These rocks 
overlie Precambrian hesement rocks along the eastern edge of the Grenvill* 
platfonr, and in part, were metamorphosed by a major plutonic, metamorphic, 
and deformational event, the Grenville orogeny. The basement and thrust- 
faulted cover sequences of rocks were intruded subsequently by plntonic 
rooks. A number of terranes accreted to the platform during Paleozoic tijse 
(table 4C) form tbe eastern border of the shelf terrane.

The Appalachian shelf is virtually devoid of productive gold deposits. A 
small production of gold as a byproduct of iron Bluing, however, was obtained 
frox two skanrrype deposits near Cornwall, Pennsylvania.

Accreted Cordillera of the Pacific Coast

An irregulai broad belt along the Pacific margin from Canada to Mexico is 
shown on tbe map as a complex of distinctive struetural-stretigraphic crustal 
terranes that include fragments of continents (which include Precambrian 
baaement), ocean .c basins, volcanic arcs, disrupted (subduction complexes (?) 
and metsoorphic terranes (Silbarling and others, 1984). Precambrien basement 
rocks do not underlie these tarranes for the most part. About half of the 
productive deposits in the conterminous united States occur in these accreted 
terranes. Some of these terranee, particularly those comprising the Sierra 
Nevada foothills, have been the sites of very large gold production.

Productive (old districts in the northwestern part of the Cordillera in 
Washington, Idaho, and western Montana, are relatively scattered and occur 
mainly in 7 oceanic crustal terranes 1 . They include about 6.5 percent of the 
productive deposits in Pacific Coast accreted terranes. Geologically, these 
terranes include deformed sedimentary end volcanic rocks, some of vhich have 
been metamorphosed to greenstones. Several districts lie in or adjacent to 
betholithic terranes. Tbe deposits are mainly polvmetallic veins and (or) 
replacements in which gold is a byproduct. Quartz lode veins are of less 
common occurrence. Tbe Wenatchee disseminated deposit Is achieving potential 
world class size.

Tbe districts in Oregon and northern California are clustered in two mein 
regions, in tbe Hue Mountains of eastern Oregon, and the Klamath Mountains in 
southwestern Oregon and northwestern California. As the intervening regions 
are covered by Cenozoic basalt, one may wonder whether concealed gold deposit^ 
ma; underlie these covered areas. The districts occur in 13 terraner % 
comprising about 17 percent of tbe productive districts in Pacific Coast 
accreted terranes. All except one, which is in an island-arc rype terrane, 
occur ic oceanic) crust siliceous sedimentary and volcanogenic sedimentary, 
ophielite, and melange rocks. Some of these terranes are metamorphosed. The 
main productive districts are nearly equally divioed into tbe quartz lode vein 
and polymetallicivein and replacement types. Placet deposits are common. Two 
volcanic-hosted lisseainsted deposits and two byproduct gold massive sulfide 
deposits alao ocuur in the Klamatb. Mountains terranes.

The Sierrer batbalith and Sierrat foothill belt, which includes the 
famous Mother Lcde district in east central California, are composed of 9 

ontaining gold districts. These gold-bearing terranes, for 
.re a mix of oceanic type crust tbat includes clastic and

.3. all
the most part, 
pell tic sediment ary rocks, volcanic rodis, ophiollte, and melange. The
districts cluste:: along thin linear north-trending terrane boundaries and are 
composed mainly 
replacement dist; 
districts were fc

of quartz lode deposits; a few polymetallic vein and 
ricts are also present. A number of very productive placer 
rmed, but none are directly associated %ritb specific lodes.

The Sierra tevade batholitDie rocks also are a host terrane for a small 
number of deposits. One group of small-sized quartz lode districts occurs at 
the southern endi of the Southern California batbolith; small sized districts 
are also scattered irregularly along tbe eastern margin of tbe Sierra 
bathollth.

The Idaho tathclitb terrane hosts about 6 percent of the districts in 
accreted terranes aod contains primary and byproduct gold deposits, mainly 
polymetallic veil and (or) replacement, and numerous placer deposits derived 
therefrom.

Tbe Elder Sreek terrane, west of the Great Valley (CZ) terrene in 
northern Califoinia, contains less than one percent of the productive 
districts, but Includes the large Mciaughlin disseminated and neighboring 
polymetallic veil and replacement rype deposits. The oceanic crustal rocks of 
tbe terrane inc.ii d* ophiolite, volcanics, graywacke, anc mafic breccia.

Tbe ares of central and weste.rr Nevada contains £ very important gold' 
bearing accreted terranes*, all of which are composed of oceanic derived 
sedimentary and volcaniclastic crustal rocks associated with intrusive and 
extrusive igneous rocks. These terranes contain more than 31 percent of the 
districts in Faiific Coast accreted terranes. Two of tbe lerranes, the 
Roberts Mountains, and Golconda, are aliodttoonous, having bsen .thrust 
eastward over tie edge of the craton shelf in FeonsylvsniaD-Permiac time. 
Cold occurs both in the allochthanous and underlying Kiogeoclinal shelf 
rooks. The earlier-worked districts consist mainly of primary and byproduct 
gold deposits of tbe polynetallic vein and replacement, bonanza, and dispersed 
types ranging it age froa mid-Mesozolc to late Tertiary. However, the 
recently recognized sediment- and volcanic-hosted disseminated deposit 
districts have n(iw become the main sources of gold in this region.

*CK, Chilliwackl, CZ; Cenozic cover; MT, Me chow; NBA, Northern bacholith; 
QN, Quesnellia; SC, Soaring Creek; and SJ, San Juan.

*AG, Applegate; Bi, Baker, CD, Condrey Mountain, EX, Eastern Klamach; FJ, 
Fort Jones; HF. Hayfork, MB, Marble Mountain, OF, Olds Ferry; SS, Salmon 
River; TR, Trinity; WA, Wallowa; WKR, Western Klamath, Rogue, Valley; and WKS, 
Western Klaaach, Seith River.

3 BL, Bucks Lal.e; CIS, Cortes; FH, Foothills; FR, Feather River; HG, High
51erra-Goddard; 
Southern Sierran

ffi, Merced River; NS1, Northern Sierra; SBA, Northern and 
batnoliths; aod TJ, Tijuana.

biK., Black Recks; ST. Baldy; CAB, Caborca; GC, Golconda; JH, Jackson; RS, 
Roberts Mountain^ WPD, Walker L.-Paradise; WPN, Walker L.-Plne Nut.



Accreted terrsnes of the Atlantic Coast

Although the identification of suspect or exotic terraces along the 
Atlantic Coast is in an early stage, at least three types of accreted terraces 
have been recognized in New England (Zen, 1983). Williams and Batcher (1982, 
1983), and Williams (1984) have defined a number of additional terranes in the 
southern sector. The terranes shown on the map are a synthesis of current 
thought by J. D. Peper (Britten COBBUS., 1933).

Production of prlaary and byproduct gold in these accreted terranes, 
mostly from the early period (pre-1849), was from small districts. Although 
gold occurrences similar to the quartz lode districts in Nova Scotia, Canada, 
(Boyle, 1979) are known in New England, only a feu have become productive 
districts to date. Massive sulfides, placers, and saprolites, polymetallic 
veins and replacements, and quartz lodes comprise the main types of deposits 
in the southern areas. More than 80 percent of the districts are concentrated 
in the Aval on and Piedmont terranes, which are thought to hove been accreted 
to the North American plate during Paleozoic time (Eankin, 1975; Williams and 
Hatcher, 1983, Step bens end others, 1984).

Atlantic and Gulf of Mexico coastal plains and continental shelf
This youngest terrane has developed along the present coasts, overlapping 

the accreted terraces. So gold has been produced from the consolidated or 
unconsolidated rocks that overlie or lie downstream from the productive 
accreted terranes.

DISCUSSION

The main conclusion from these data is that productive gold districts 
still seem to be where one finds them; however, some preliminary 
generalizations about productivity and the location of potential new of gold 
districts in the geologic terranes of the conterminous Dnited States become 
apparent from these records. First of all, production in the cratonal 
terraoos is nearly equal to that in the Pacific accreted terranes (Table 11),

table 11. Summary of approximate production and reserves from districts in. 

the main terrane groups

Terranes

Cracoaal......

Pacific

accreted....

Atlantic

accreted....

Cumulative

production

up to IS 82

(thousand oz)

150,815

147,595

2,701

Percent

of

production.

up to 1982

50.1

49.0

0.9

Announced

reserves

(thousand oz)

>45,346

70,700

>520

Suaber of

districts

(percent)

44.5

49.9

5.J

from which the greatest portion of recent production has been derived. 
Production from the Atlantic accreted terranes is minor, but these areas may 
offer potential for future discoveries. Values in Table 11 are approximate 
because of some uncertainty in assigning deposits to terraces along terrane 
borders. The table shows that large reserves have been developed in the 
Pacific accreted terranes, but potential probably still exists for the 
discovery of reserves in cratonal terranes. Certainly the more exposed 
cratonal terranes in Canada have been excellent sources of gold production. 
Do comparably covered cratonal terranes in the conterminous Dnited States yet 
conceal primary gold districts? Byproduct gold potential has been 
demonstrated locally, but may prove to be more extensive as concealed base 
metal skarn and replacement deposits in the cration are discovered.

The data in Table 1 suggest that the productive O10.000 oz) districts 
were the sources of virtually all of the gold reported in some states (e.g., 
Arizona., Colorado). For a number of other states (i.e., California) the 
production from small deposits «10,000 production through 1959) apparently 
has contributed a substantial portion of the total production. The rate of 
increase in national gold reserves (table 8) has been greatest in Nevada (20 
percent) followed by California (4 percent) Arizona (3.4 percent), Montana 
(2.3 percent) and Idaho, (1.4 percent); the Nevada reserves are approaching 
twice the cumulative production through 1981. The rate of increase in 
reserves to date is much lower for the states of South Dakota, Utah, and 
Colorado, heretofore the major producing states. We expect that their rates 
of discovery of disseminated type deposits in or near existing districts also 
will increase, on the basis of increased exploration activity there. 
Fluctuations or decreases in base metal mining, as at present, will adversely 
affect production of byproduct gold, particularly from dispersed deposits.'

The map distribution pattern of gold districts in Pacific accreted 
terranes geoarally supports their correlation with some accreted island-arc 
and oceanic crustal terranes (Albers, 1983), but not all of them. These 
geologic aost terranes are younger than those of the craton; but we are not

accreted terranes may have sustained multiple bydrothermal events that added 
or redistributed gold deposits, and thus have a hroaaer range of deposit 
ages. Swinden amd Strong (1975) concluded that zon~tlon of types of deposits

in Canada is acre lively to be observed in short-lived geologic terrane 
systems such as the Appalachian. Zonal trends are generally obscured in long- 
lived and acre couple* terrane systems such as in the Cordilleran erogenic 
belt, owing to remohilization or destruction by later tectonisn, repetition of 
compatible or juxtaposition of incompatable deposit types by structural 
deformation, or interference by patterns from several stages of plutonism 
along common structural zones.

Still unanswered by these data is the question of whether the gold was 
derived from the host rocks comprising a specific terrane, or whether internal 
or boundary terrane structures provided the migration channels for gold 
derived froa the lower crust. Meyer (1985) believes that near-surface 
e pi thermal deposits, particularly those that are associated with anorogenic 
Tertiary volcanic fields in the western Dnited States, represent recycled 
continental crustal gold. An attempt to deteraice the types of deposits most 
characteristic of the major terrane groups (Table 12) was qualitative at best, 
owing in large part to our lack of precise classification of types and because 
many districts contain, in fact, a combination of types of deposits.

Whereas district groupings seem to parallel tbe structural fabric and 
boundaries of the accreted terranes, those in the craton, for the aost part, 
sees to cut across the regional structural grain at least that of the 
Phanerozolc cover rocks in which many of toe deposits occur. This suggests 
that the location of craton districts may in some way be controlled by 
underlying basement structures along which intrusiv; sources of heat and 
concomitant bydrothersial solutions are more readily introduced. This 
conclusion is further reinforced by observations of the occurrence of platinum 
metals, generally with gold. Page and looker (1979), and looker and Johnson 
(1S80), show this regional pattern of Pt-Au distribution iiong two east 
northeast-treniiag linear zones in the cratonal platfora and shelf terranes 
flanking the Wyoming shield terrace oa the south fioa the Ely, Kevada and 
Biugham, Utah to the New tUabler, Wyoming, districts, sad on the north rrom 
southwestern Idaho to the Stillwater district, Montana (Blair and otoers, 
1977). Clearer perception of the origin of craton districts vill require 
detailed knowledge about crustal discontinuities of the type that Sims (1935) 
has discovered in the Great Lakes area, as well as the structure and 
composition of basement rocks and associated intrusions. The fac: that some 
cratonal and eastern accreted terranes presently seem to be less hospitable as 
locations for productive gold districts may be suspect in light of the 
successful production of gold from comparable Canadian terranes.

Within a large auaiber of districts in table 1, there often are one or 
more types of gold occurrences in addition to the principal type shown oa the 
map. The types of deposits often are a function of the structure and 
composition of cover roces in depositional sites. At Bingnaa, Dtah, for 
example, a series of subvolcsnic porphyritic rocks intruded a well-faulted 
carbonate rock sequence. In addition to dispersed gold in the porphyry copper 
deposit, gold is also recovered froa skarn deposits in sedimentary rock 
adjoining the porphyry, as well as from the base octal vein and replacement 
deposits in and peripheral to the Intrusive. Gold was also recovered from 
adjacent placers.

The increase in the number of large-size districts in Nevada saown on 
this map, when compared with the earlier compilation by Koschcann and 
Bergendahl (1962), reflects acceleration in new discoveries, particularly 
those capable of producing gold from disseminated low grade bulk-ainable 
deposits. Some of the districts, such ea those st Carlin and Round Mountain, 
Nevada, have been re-established or revitalized and aoved from the unreported 
or low- to medium-size into the large-size category. The best future 
potential for gold production in tbe United States may well be from additional 
exploration of these near-surface epithermal gold districts.

Finally, in spite of our best intentions, errors and inconsistencies 
undoubtedly remain on the asp aad in the tabular data. We hope that users 
will call these deficiencies to oar attention before a more permanent form of 
publication is sade.
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